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Process Fundamentals and Field Demonstration of Wheat Straw Enhanced Salt

Leaching of Petroleum Contaminated Farmland

ZHANG Kun', MIAO Chang-chun’s XU Yuan-yuan’> HUA Xiu-fu's HAN Hui-long's YANG Jian-min*, REN Shi-
ming'» ZHANG Hong', HUANG Zhen-dong’, JIN Wen-biao’> LIU Yong-min’, WANG Jun', LIU Zheng'

(1. Department of Chemical Engineering, Tsinghua University, Beijing 100084, China; 2. Research Institute in Shenzhen, Harbin Institute of
Technologys Shenzhen 518055, China; 3. Department of Chemical Engineerings Liaoning Shihua University; Fushun 113001, China; 4. The
5th Oil Production Factory, Zhongyuan Oilfield Company, China Petroleum & Chemical Corporation, Puyang 457001, China)

Abstract: A new remediation method for petroleum-salt contaminated soil was proposed, in which wheat straw was applied to enhance salt
leaching and meanwhile block salt upmovement along the soil capillary. It was shown that the existence of petroleum increased the surface
hydrophobicity of soil and thus hindered the leaching process once the oil content was above 1.5% (mass fraction). The application of 5%
(mass fraction) wheat straw into the soil increased the efficiency of salt leaching from 3% to 25% . The effectiveness of wheat straw layer in
inhibiting the salt upmovement along the soil capillary was also proven. Field test of this method was carried out in an area of 6400 n', in
which wheat straw layer of 5 cm was distributed in the depth of 25 ecm. After 50 days, 80% of the testing area showed a normal soil electronic
conductivity (soil EC< 5 mS*em™" ) in contrast to 17% before leaching process. The concentrations of Na* and Cl™ were decreased from
1642.5 mg*kg™"' and 1301.2 mg°kg™' t0499.3 mg*kg™" and 433.8 mg*kg™ ', respectively. The remediated land upon the implementation
of wheat straw gave a 72% of the regular wheat production obtained from the normal farmland, while the control land without wheat straw gave
12% . These results demonstrated the effectiveness and the high potential of using wheat straw for the salt leaching in remediation of petroleum-
salt contaminated soil .

Key words: salt contamination; petroleum; remediation; salt leaching; wheat straw
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Fig.2 Effect of petroleum on desalination kinetics of contaminated soil
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Fig.3 Effects of wheat straw on desalination ratio and soil hydrophobicity of salt-contaminated soil containing petroleum (3.3 % ; mass fraction)
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Fig.6  Soil EC of the top soil along the depth after salt leaching
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Table 3 Mean concentrations of salt and ions of soil samples collected before and after reclamation treatments/mg*kg™
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Table 4  Summary of wheat germination ratio and grain yield results
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